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(54) INK JET RECORDING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an ink jet 
recording device capable of performing a high speed and 
a high density recording without being affected by 
environmental temperature. 

SOLUTION: A drive waveform for separating one ejected 
ink drop into plural ink drops during its flying is applied to 
a head 40. and a parameter of the drive waveform is 
corrected based on a detection result of the 
environmental temperature by a thermo-sensor 90 to 
correct printing intervals. 
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^9]T'^^•r J: 3 ic. SidSS Oti^tt^iDiSi^K^ffl (» 
a®?!;^) tctD. COSftffiS 0tW[S]-ri>«®5 5 

V(OXtt\,t. (1) S©J:3tS^n-5o 
[005 1] 

[^1] 

P-i_.e.s.(-f] -.(1) 

[0 0 5 2] (iU C(D (1) ieiCtSlT, etttSftiK 

5 0 tmm5 5 i:©p^t#^E-r5^Mosi«^. s \m 

V {twm 5 5 icfliia-r ^Igi&MEfi, d itWSiM 5 0t 

«g5 5 t©ra<D||^W%4^+ yymm^fhLX^^^. 

[0 0 5 3] ccx\ n%m^s.^^-jzfmmd{t. mm 
^m^-fr^t^m^izii. (2) ^©j;3tgt>$n 

[005 4] 
[S(2] 
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««=4.+-^ ...(2) 

[0 0 5 5] (Btv Z.(0 (2) ^{CfcV^T, da ttliift 
^5 0 ill® 5 5 t(Dm\C^^t^-^W.<D^m. d c « 

siiS5 0 i:«<ia55 5 t(Dm\t^^t^mwmm 5 

So 

[0 0 5 63 fip-^. til!):K5 0i:«gi5 5i:tDP^(i:. h 

^mmm^mt^^n^i^^^^^t. (2) st^-r 

^<D^>ffi$Hi-/cR«tlKOJi^^d. ttomm 10 
I^RA^W 5 jtSI«$ e r c t ct o T. 

fiiiSS 0 ii'lffis 5 t:<DRgii:|g4-r?.S^iiSaE (E 
= V/d) WcioT^Usa*^®?!;^??©;^ 

[0 0 5 7] LfcA^oT, (1) Slc5^-r<t •J 
fttPP iifii«50i:««i5 5 t<Dra©ll 
aw^*-^ -y d avjn$ i,>{5 Emmu 5 0 ic:^ t ^ 
i>«§l:'3*^'i!i<o S/c. «ffi5 5'\oilgiaEffiV^± 

[^0 (b) , (c) tc^-rJ;9ti:. liKi^S 0*^«fii5 20 

[0 0 5 8] ^fc. «ffi5 5^<3!)/^;l/Xtt(DSEi:*5 

^^;l/X-lE<DfflAD^OF F-r-5i:> 08 (a) ~ (c) 

ic^-ri^ic. ^/u/c (^}^t/c) iii)«5otcaa7c 
:^ p p 1 ii^f^m Lr\^^^(ox\ mm^is. s o imTbti p p 

y^/l/XlE^rfflin (ON) -r^t. lii)ffi5 0AW« 30 
ggPS 5i|(D7i(B]'\JSty<DT\ 'ry^A^itjifS^jiSS4 
8 i tl )5it**cSStgi5 4 7 LTtoEM 4 6 icM^^n 
■5c 

[0 0 5 9] ^klc. dcD.tafilPfijcLfc'l'y^v'i-y h 

HBiiSEtijtt .5-r >'^'}i©^^jli^gfiit^cov^T0 9 m 
^i^mmtrmmt^o 9cf. 1 bi^m^t i o^-r 

-ry^ai/b^tttHJigvoT'Rtai^nSo coiofD^r 

y^iSDOti. raa (b) t^-rcfc5Ji:fR[^cft2 0CD 
D2t^)-ilLT. raa (c) lc5^-ri3fc 
ma<^RtaiJigVl. V2*firLfc2 0CD^>'^igDl, 

[0 0 6 0] ^-5:^^. 1^0 (c) ^c^gsw^c5"^■rcta 
-^y^mii. ^^(Dmi^mmnmmr'$>o. mm 
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S;a (2 5. 4X1 0-3/5 [dpi]) {cmLTm^<D 
tcgp^tx^^^tti. 1^0 (e) fCSK-TctdlC. ^<0 

^(coai^ja^Di \ D2'T'toTffi^-r?.iii:*^RrH6 

[00 6 1] t/t. 1 0(D;«ct*-r>'^ri*^P.^^IIUfc 
•j/h^t/^Bl^^B^T'feoTBi^-rs c feplftgi: 

iSA^ 4o:j3j;^-r>^jgftiff4^ 1 0 p 1 J-^iTSS^ 
[0 0 6 2] H 1 oti, 0 1 1 ic^^t^olc. m 

mmmtLx. epia«BEfflvp. mEWip^^iigT p. 

«l03lLffi^SffiTT|gl6/^;l/XPi. P2. P3 ^: 

^■y FlcgiiPb. ^>y K^^icL/c4^-\''J >y>>'l 3 (-> 

[0 0 6 3] CCT', -est, ^^^'v'l^y Mgggg 

<DEP?:jiSti. ^-^-'J-yi^'l 3<D^m7.\£-vvsmm 
tttlffiit^fi HffI^jiS*^ji< ^: D . ^(0^^ V -y ->*^ 
ilXtf-K (^^U-yv^Jia) VSH [m/s] fi. -(y 

^m^momLatiht^mo^m^^^mmTmax [s] 

(•r*b-^. 'N-y KO«i«IKi!jjg?S|g{FiBax [Hz] t 

^(^^mw±(Dmm(DW^^s. (25. 4x10-3/.$ 
[dpi] ) ic^-ox^^<ik^zn^o cn^icn-r^ 

^■vU>yv^JSfiVSHi:(DM^«. (3) ^T'at>$ 
[0 0 6 4] 

[ia3] 

VsH = Fmax X 6 - "(3) 

[0 0 6 5] -r^tD-fe. :^^-vU-yv'3lfiVSH:&3iJ6St 

^<-ri) (ffiialgi!lJSiSISFiDax«riSJ6?>) A\ Hft© 
91^S-S>&fS< LT91^P^il<5^/Atf5LA^^V\ L/C 

A^oT. mm(De;i^mm^^*:)MitxMmn^mm^m 

-> h ;1/©^»|X tr- K (:^^ -v U -y i^iiS) V SH t 
[0 0 6 6] ^-CT-. 0]^^e©^V>iiif!j£:fcl,->Tt,. 

[0 0 6 7] C(1T% ±ffi (3) ST'gfe«n-5->-V h 
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ji'(o^mx\^~\^\/snt.mm<Dm^mm (25. 4x1 

0- 3/(5 [dpi] ) t(omw<^^^yift?>t. mi 2 

^m&^^tmm^m^mmmm^ 1 0 k h z c f 

1 ) X-mt^i^-^. h;I/©^K|7.lf- K^|i^4 2 
3mm/s (V600) tl^^omtX-m^-t^Ctf^^m 
IWlCRialgtbliiS^f 1 (= 1 0 kH z) T 
toT. <tt)En^£-a©iai/^ 1 2 0 OdpiOH^%#<i; 

ai:tfc»^t{i. i^i' h;KDig;i!)xe-Ktti^2 1 2 

mm/s (V1200) i:l^93i$JCJi< Bl^MS*^ 10 
[0 0 6 8] h;bcDi^i!)Xtf- K VSH?:-^© (V 

600) tffioicti. SialKifiiiSSc f i % 2 <gJcS;i6/c 

Jlffi^^20kHz (f 2) T^>y F3b^5.-ry^iSttai^ 

[0 0 6 9] L*^L:&A^P., ^^B^Offl^^Tijiti: J;n 
ff. fiai^lf 10©>l'y^S<J:») 2 0CD'r>^rgA^^ai}g 

fiitL, En?mfi{Cj>f)SbTm^©^P^WIl^ffiofc$S 20 

^iJiSS^^* 1 0 k H z (fl) i:tfc$$T\ 

->+h;K?):^®lXe-K* (V600) OMt^JiJt^r 
ffiofctS. J:!5 9l^=afie«D;aV^ 1 2 0 OdpifflSOiS 

[0 0 7 0] *fc. ^mB^-&n^-fyi^m(omtz-o 

[0 0 7 1] ^iiT% ^y^m^^mmfS.t^^mic'D 

mtt^fzt^. 09tcfci^§-r>'i'i^DooRtmjia 
vo. fesuHi, 'Oi'jiDKDqtdijiavu 'fy-^jg 

D2tDia:ai^aV2i:CiMt^ti:0i 3 tcS^-TJ; 9 1^5<, 
[0 0 7 2] igHli:^-rJ:-5lc. -ry^'JSDOli. Win 

tCioT. ttdiJi]eV0AMm/s?r}gffrci!;:;?)J:»3 

^ry^rSDGo^jgA^ggji&sn. 09 (c) ts^-ri^ 
fc. 'fvi'}gDii:-i'y^}gD2<D20(7)-ry^'jg*^&>«f 

[0 0 7 3] ^iiT', ^mM(Dmmmmx'ii. wm'im 

DOCttdiJia vo^ 4 m/ s JM±fc:SS-r 5 c: 1? 

1- Doy-iy^mt^^ msi(D^ y ^ m^^mmmt ^ct 

1. D2<0^^<Of±thm&Vh V2«rffiii)ffi0<D91iiD«E 50 
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(ox^-^vpxmm-t^ntx; ^^<D^y^mm(D^ 

[0 0 7 4] mj&Lrzmi 1 (c^-r^tds^j^tts 
tt^ento«Effiv p^~^t Lx. mEmammmj p 

aisjsvo, ^sv^ti-ry^rSDicDiidijifivK 
i'}iD2©ttaijiav2i;®M^tt0i 4ii:^-r<fc'5ii:* 

[0 0 7 5] iwi0fc^-rj;3tc. -O^rSDOfi. m 
t^mmch^o LA^L^A^e. mD'lEfiiV p^^fb 

tc^x\ 'iyrmm'^mmm^n. 09 (c) 
p ©?a« A^#ffi-r 5 c i: A^^^ A^ o 

[0 0 7 6] ^u-e. *fgWOfte<D||fiSJg«T'{i. ISK) 

4 y^'iSDOfDtttiijiavo^ 4 m/ s jj(±tciss-r§ c 
t-p 1 'D(D4ymi)^iimm(04yi7m^^mm^t^ 
ctmmtrj:*). ^tc. ^mBmtnrc2-D<Dy(y'!; 

mtmmpxm^t^ctx, ^^(D-fy'^^mmom 

[0 0 7 7] $/c. ^<D|gill}Sf^cD«EMO^raT pT- 
i?g«^sfi?^^-ii:/ctj. as[©-r>'^'ffiK^i-auB 

[0 0 7 8] -r^^-^. /X;i/?iJ^[R] (iiMS;^iBi) 

5o ) lci>tLT. El 5 (a) . (b) . (c) ICynt 
J; 3 yX;i/a fcMLTttmeniPBflST p = T a 

(01 4©Ta) ©igi!|/^;bXP a*, yX^l/btJsfL 
Tfi^EMn^F^T p = T a (01 4(DTa) CD|gE!|/^ 
;l/7.Pb^. yX;l/c LT tittEffiiP^F^T p = T 
b (01 4<DTb) 0^1|/^;l/XP c^. ^Sj/^/l/XP 
a , P c ttl^ U^-r ^ yifX\ SI6/^;l/X P b liwmf^ 
fix p a fcit LT^r^T dJis-a-fc^i' s y^*T*^-n^ 

[0 0 7 9] c<om^. mm (d) fc^-r<j:3»i:yx;u 

a A^^O^y^^iiDOtt^i-SI^-B-rii: 1 OCD-r >'^?iDO 
<DS^T'9]^McmLfcfiiSt«?pLTffl^L, III 
0(e) lc5^x-r<t3U:yX;l/bA^e)CD'l'y^jgD0l±5^ 
g^ii-rfc 1 OO-O^'jgDOcDf $T*gj^H-^fiiSA^ 
6fflfrn/c{figtC«?pLT0]^L. 1^0 (f) iCTikt 

J^'yicy X/]/ci}^^4 y^mDoii^mtx z-DiD^f y 
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100801 'Mc. i-o(D-(y'>mf}-im^(o-(y-:7m 
mt^o m 1 1 (ofmn&mc^if^WE.wtamf'smT p 

^^©aajjl (=2mP a- s) . T)2(=3mPa' 
s) , rj3 (=4mPa's) t^fk^-^fc^^tO. 09 

icj5iti)'r>'^?SDo©tttii}iavo. fei.t/Hi'O^rg 
[00 8 1] mm-h'^^i}'^j^'jic. -Yy^sotta?) 

K 7)2©i:tt±, fnli;eniD«E«;^t$VpT't^y^' 
MtDRtaijiavo, VI, v2tciSA^*§t©<o. 1 ate 
mhrc^-^tmrnic. e[Ji^«Efitvp*±#^■^^•5^c^lE 

jgDO<D^^;«)^PJjl&^n. ^9 (c) icmt^^lC^ ^ 

So 

[0 0 8 2] cnfcWt. -O^rgcD^ASTi 3i:b/c^ 
[0 0 8 3] ^iiT\ *5g0^oilSfiJgffiTtt. '<y^(r) 

[0 0 8 4] cn^O*|g?^;&±Ji!>Lfc^>^i/-x>y h 

B^oiifflfc-ou^TiMw-r-So *-r\ 01 7 (a) ts^ 

■r<J;3^B3<inllEffivi(D^ii>'^;l'X^'i'>'^>^x<y h 

-y F 4 0 cymm 5 5 \zm\iLrc^^. winmEfi v i 

©Hift/^/I/XcD^B^ji^ t o~t 7\z^ii:^mL'^/X)]^ 
{'<y'^m^^^Lri\'^yX)i(O^M) trs^yX)\^^ 
4 4tcafJi.^-XAX{i[^0 (b) \,C7r<t^o\cmm 
■rSo S/i, tift«5 oi:«@ 5 5 i:«cfi. SS^^^c 
mtr^-^X\^^fM MISS 0A<«ffi5 SlCgSliLTV^ 

sp^) T'{±ini0 (c) \zfr<t^o\^iEn.\cmxkmiimm 

fc. MSMA&^oy&i^nU (d) fc^-rj:-5tiE& 
t Silts JgiOE;^;^®!*'^!!!^ ns o 

[0 0 8 5] ii<D<t9tc. giinWEfiivicigiii/^^i/x 
5 0 tmm 5 5 77IDI'\^^T•ssttffit 

^t. iniES 4 6 Xfim 4 4 fflOtiSliftffifiigP 4 7 
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iiA^e>^^'f>'^A^?5itAL, t(o^-(y^(DmnK^-z> 

TiiSlffi 5 0 ©lg«fficDi: t CiPE^ 4 6 t^l-^ff 
[0 0 8 6] ttz. ^^}l7.Vi(r)mS(D/iJlxm (1IE9] 

jiD^F^) 1 7 cD^^s t o^mmt lx^^ t i~ t ? 

OttfchjiJtV j i:[±ai»=Mft«M j ) (±01 8{c^-r 

^mt-^^^ntic^^x. '<y'^m(Df±m^mi!)^:K 
[0 0 8 7] ccx\ ^ym^miim(Dmm(Dmm 

toE^4 6rt©E:^i^S)(DiSSi^j9jfcmtTi^-5 

ctii^mmmicmm-^Hrco 017 (d) tc 

0~ 1 1 ^ tttADES 4 6 rt{±ftE4^ffiT'3& 0 . C ©it 

01 ifc^-T-fcoC^ Jgf&SS 0*^c.<Da7t:;'3PP 

1 A^iPES4 6rtT-%SLrcftE;']P p 2tcfrs?g^n 

SJ;^m«*'«e<it), yX>VMAAij\pi^<D^y'^'A 
W)M'>t^1i\Pi\zi^«OX\ =i:(OnS.fi P P 2 t) 

20 3st^^p^iB« t o~ t mm T-{±. -ry^stttt 

[0 0 8 8] f/c. ^jtt UC*3V^T(±ffiilj:K5 OA^S 

gftt»i:*5fc46fc:, 017 (c) t^-r?c»««iSgiS 
)^fcMP>ns<fco(cH#jS t aomcSSBftc^USiE© 

ajjpiA^i^tn. s/c. mtimmm (mE:^pp2) A^^i: 

lA>e> t3S-e{±toE^4 6rt{±IEE«ffiT'$.0. C(Dm 

02 otc^-r<tatc. liiites 0A^^(D«7c;'3P P 
1 tCiniE^ 4 6 F^T-fg^ L/cEE;'] P P 3 A<Mfe^t>$ 

30 ni. cfc 9 ^^ffiA^gc ti . y X)vm 4 4 l5^^<o-^ y^ 

[0 0 8 9] Ltctf^-oX. ilO'O'^i^x'y h'N-y F{c 

Umu J(nE^4 6rt<DiEE:^P3A^e-^ (ffi:^) t 
^S^^,t2. t6tcmLT-ry^rK£D(!tai#ttffiA^lf 
(ffi^) t^cO. t/c. ioE^4 6rt(DaE;'3PP 
2A^if-^^ («B/W 4:4SNfjSt4icmtT-fyi'ji 

40 ©ttibl^ftfitA^tr-i' i:!S:5#ttA^3Sn5o 

[0 0 9 0] 'tcx\ z.(Oi;ioKtiaE.^AQ^x^±-^ 

siEa©E:^^ii®s^$tjsi:T'i'>'^ji<Dia:ai3iaA< 
Am/ s^m^^mmmmf^^ o^)\^xm) oymm 

^^mwt^ct\z^-oX. 09 (c) 
[0 0 9 1];^fC, IMhTciioKLX X-Dn^y^m 

i}^^m.si(D-(y'^m^B&t?,m-^(o^'y fshssic 
50 s■:J<siE^co^^Tg^w•rSo ±^LrcmmTit. 
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So 

[0 0 9 2] L*^L**^&, -<y^i/'x>y hiaa 

^m<DW!^-^mw±.x'<ofm(o&mtm'&<o{m. cms 

[0 0 9 3] l^ftc. ^yi'i/:!Ly h82i8gflO«^{Ctt 
^y^m^mmt^fcisblc^ 02 Hc^N-rJ;'5t'^-y k 

K^HSiS*^ 1 ot: ~4 orf T-^ftb/t®^. 

-ry^?S£0itefiA^1^3 (7)1) ~1. 5 (t,2) [mPa 

• s] cDffi$T% i^2eja<t.3tea^fi:-rs^j^gt>L 

[0 0 9 4] ^fc. ^2 2{i. 02 1 ©.fc-p^-f^^jt 20 

oiteaMcw-r^Miij (2?g) (D^ymtD^th'^m 

=?^^<0)SHSaA^*54 0iCj£<®iaig (A) i::ftofc 

02 Hc^-TJ^dtc-f y^'^CDfegA^iteaTjO^ 
7j2$TiaT-r^rci6. -^tDllUIKKttffiSJgAW-y 

[0 0 9 5]a5t, -^-y HcDilHSJS/b^il^Il 0'Cifi<(D 
(fifi (B) i:iS;o/c«-&{ctt. 02 Hc^^t^^lc^y 

^ Tj 0^ 7, 1 s T-±#-r ^fzib. -^(om 

[0 0 9 6] Lfcu^-^T. h'ommumtimitLrc 40 
^^T'fc. ^mm^o^^y^^mic^mw^mwiX'O) 

[0 0 9 7] ccx\ w.m^mw±K±mm.^(D^y'> 
is^mmi-{i:rcm-^<r)^^<D-(y'>mm<Dw^mms t 
s^A- h/i/tD^i&xtr-KvsH. m^(o^y->mt)mw^ 

^^<D (4) ST-ato^nSo 
[0 0 9 8] 

[SSC4] 50 
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S = VsH x Td •••(4) 

[0 0 9 9] t^ji^-^. m^<D-fy-:;micj;:^mm^m 

tc«. -y-v h;KD^i!)Xtf-FvsH*\ $);st^iiltS{«D 

y^mcii^w^mms^m^m^tmmncmsE-r^ 

[0 10 0] =t!lX\ *l6R8T'ti. $fe-r>^U-yS^l 3 

\^-¥vsK^mmLxm^mms^msEt^o tr^t) 

mzzic^tioic^'vvmmumtimitLx-fy 
^WKDH^At^^mu ±9mn(D^y'!^mmici:^m^ 

^mKii^m^mmsHiy^ h;KDi^SiXkf-KVSHi: 

(om^Mm 2 3 ic^-r J: ^ (i::&5o 

[0 10 1] mtf. 'N-y KUfflgjSTinpAMgTtT 

issi^jSffiT d*«tDm^om^jiSBT dOcfc 0 
®i/WJiMTdi©77'\^i)-r-5= iio^t. i'-vh 

(<$0 (a^J ^51 (c^J ^^K-r^) o ^© 

m^. sffi^«ft3±T©e]?:sBaA^iS<J5:o. it^sffs 

[0 10 2] t/c. jMtCN-y KjSiaSi[Tmp*«±St 

i § 91^^^ T d *^«]Wom^Offi^^^ T d 0 J; t) 
tfil/^Sl*:^WTd2£0>3^^i!|-r?.o S^-V 

K<4s ((JO (a^) -^sz ibj^) -\m.mt^) o i 

[0 1 0 3] ^CT% ±IEmS©ei*Kll6 0^«oT 

^(D-cy'^mmic^^m^mmT dtimy^^Si^mmj d 

HC&ofc^^tCtt. 02 3lc^-r<J:3{c>'-v h}l'(D^ 

m7.yi- K vsH%sjw©^i&xe- k vsHOi d t>3iv^ 

iSF^ ct S gi^^ffi T d *^SV^ai?:^m T d 2 1 4 ^ fc 

J^^fca. I^0t^-r<};^fcv/-v h;l'CD^i!)Xtf-KV 
SH*|BWO^ilXlf- K VSHOi *) t®l/>^i&Xlf- K 
VSH2tD;)^'\MiE-ri)CtT\ SDWOjiiEftBl^^raPHao 

[0 10 4] <l<DJ:a*->-^ h;l/©i^®iXtr-KVSH(0 
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[0 10 5] -r^^s. HUE (3) ST'g^^n§j;9 

il^miTlBlW^-arTEn^LTt^^c 10 
Co 1 0 6] tfcA^'oT. 02 St^ti^^c^^T- 

[0 10 7] fiajAtf. 'N-y Fii2JgiSTmpAU#L/c: 
FVSH*Jl<ffiiE-r§'iJ.SA^$)§c ^Cl?. -^^yFl 4 

Lfci^fit-^ 1 7^®^^I•r§lgttM^^D«^a)a!sgst* 

Fmax = / (5 = 

[0 1 12] f^rfes. 1 i^wmt^m 

So 

[0 1 13] i^lC. *||B^(7)ffiOSSSffJffiT'{±. F 30 

ms^n^t^o ■r*t)-fe. >'-\' F;i/cD^»jxtr-Fv 

Sm&?>m^<0^9b7. M- F VSHOT— ^T*fe5*i^ 
02 2tS"x-ri;9(C'\-y FlijafifiTmpA^^HjU 

Bl^^ami dl^ftl/^m^iSWT d2C073'\^l6Lfc^ 

So LfcA"5oT. miB (4) S£tcScJv^TjiS<D'l'>i' 40 

[0 1 1 43 il©MT-fe, HdlEHZ 3T*l(JWt/-ci;|^:^ 
fc. mtf, 'N-y FigaSSTmpjbMftTLT'l'y^iS 

<ofeaA<a<:S:-3/c^^. sii^-rv^j^p^tisg]^^ 

d*^S]WtDm^<D0]^^«^T dOiD t^l^ffl^ 
d K^DTi'NSa-rSo '>-V h;l/<Di^ijlXt!- F VS 

\\i}mmiDm&(D^W}7. tf- F V SHOOD $ S (D^^tC {i. 

}SS{Of yi'jgfcj:§9i^P^BIA^I^<*S (iO (d 

^ -»ii (f^ 'N^iii-rs) o ^-o^^, ^m^m so 
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[0 10 8] ^fc. mic. vmmumjmpm&T 

iSP^OH]*iaffiT d*^^<^?>fci6. v'-v F;bcDi^l!jx 
lf-FVSH^3i<MiE-rSi2^SA^fei.o tCT. 'N-y F 
1 4«:|gil!itSlg»5Sm©eK^iSISi:^ ^©ilJSSft 

mmLrci.^^^—$t 1 7^ffiij-r5!Kiiifi#<DaiSffl 

[0 10 9] TcTcL. C(Om-^\Cli. i^S^r-^' 1 7 

l£. l'0(D'<y^mil^^MLi:nm<D^y^mtrj:-:>rc 

[0 1 10] ^/c. 'N^y FJiffl?aeTmp©^fbti:# 
V\ ±IH1tS[0^^^?iP^T'«D9]?^fflTd3!)^^»lt. 

't(Drcib±m(DXoKM^M^~^ 1 7 ^iKW-rsigib 

(4) Si?). 'A(D (5) S:©ct9*BHSi:ft-5 

[0 111] 
[^5] 

1 / Td -■• (5) 

%4 L T L $ i/^]SiE*a® )bw & n* < % o T 1 1 3 i: 

[0 1 15] $/c, Mc, ^>y FiSaSfiffl^^^JSa 

mwL(D^y^mmci:m^^mT: dt,mm(omm 

5o i^-vF;KOi^«lXe-FVSH*^«Jffiom^(Di^»i;^ 

if-FvsHootto^^ttt. mwL<o^y'>mcx^ 

S]^P^ISA^j£<fti. ((50 (d^) ^<J2 (e^) ^MW} 

-rs) o ^-cifsSs tsai^ii«c3±T'<D0]*ggaA<{ST 

[0 116] ^cx\ ±^brc^'ylc-y^ F;l/«^ftX 
F VSH^MiE t T^ao-r >^ jSt i Sfll^SRI <5 
^ffilEt/c:*^ ncom-^lcii. F;KDi^lliXtf-F 
VSH*M-rS/ci6, ^tCN-y FJiao^^igfitCfco 

[0 1 17] ^(Dfzib. ccz'it. m^mmt^mmt^ 

^Sfctttc. 'N-y FSa}ggTmpA<^fbLT-ry^jS 
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[0 1 18] 9€-f. m.mm.m(DmE.iLy<:)mm^T f ^ 
(aiinWEfS) Vp^fiEBiJn^p^itiTpOfi 

[0 1 19] iRlSTti. FjaafiaTmp(DMb<?) 

jSi/HciO^ (a) *;]|ii3SmT-(D^-ry^?iDi. m 

©RtaiiiaVlS. VZSO^fL (b) iaii^T'iD^l'y 

^?KDK DZCDtttH^JgVlH. V2H(D^{L (c) 

[0 12 0] |iI0li:^-rJ:9tc, HiDigai^ffiacfci/^T 
[0 12 1] ^Tc. FiiiaSao)Sv>lcJ;D. 

y^ji(Dttm#tt*WL. ^-cyi^mmcow^^mT 30 

dlA^«]ffiSai:©Hi;?iiWT dO<tt)fe®<«:oTL* 
[012 2] ^ilT. ±E02 SiC^st^^t^nm^m 

JSUT^Kl-rSBl^/SMBTdK Td2^«]m©m^091 
[0 12 3] tr^t>%. F)aaSjeTmpAU#L 

*T f lST'ft<-r5ili:T. «lW©m^©91^^«8T 

d Ot-g[MiE^-a:5 C i: A^T't -So 
[0 12 4] $fc. jSSlC'N-y mjaSSTmpAMgTL 

T f ^SJIWO^iHT f OJ; D tTI/^< C tKi 

02 5ltS^-r<t3t. ^a<^o/c0]^SWT d^;^ 

T f 2$T-^< -r 5 J: t T% «JK8®m«<'D9]^^WT 50 
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[0 12 5] mxi>£. mm(omxi,i. fijXBomiE^T 
tf^fflifg^T f ofcL. ^(omoyZ'cxo^y^mDu d 
2©i!taijijsvis. vzs^&^n^n. vis=iom/ 
s. V2s=7. sm/stLrc^-^icii^ mmu&x<o 

s il*5o 

[0 12 6] -v'y KJijaSgTmp*^±#L (ftSi* 

^jiWTdOt-SSjtiIE$-a:/iV^^^t{±. msii-feT 
tfB#[a(|§T f %J;DSl/W^i|BT f l{C-r5iItT2 0 
O-r^'J'jSDU D2©PtaiMgVlH. V2H*SJW©#ia: 

aijifivis, v2Si:s!?i?Lv>ttai3iav j tciiiE-t^ 

[0 12 7] f fc. JMtC^-y HMfflSaTmp*MaTL 

ttJEji-^Ttfl^F^illT f ^iDSi/^^F^IIT f2tt- § 
ili:T'2oa)^'>'iJ'jgDK D2©ttt±SMavlU V2L^ 

?l!]|«(D^tttBjIfiVlS, V2Si:{S{mLl/^ttajjiav j 

[0 12 8] ^cT. 02 6iC7f^tiioic. mwi^mic 

■^^-^tU 110 (a) t^^-ridtSflES-^Tlf^ 
^iliT f 0i:LfcKi6^^Jg^. 110 (b) (c^-r.t'^t 

mi nomwimmt. mm ic) izmt^^icmEiL 

[0 12 9] ^Lr> ?ga-b>-9-9 OA^P)(Di|t»M^t 
So*V>T^-y K^HSaTmp^^fcBtT, 's-y KISH 
SaTnipA«?ga(Di:tJC«[10 (a) IcmtMR 

^LwmmmT f ooffi«)smx-^%s!*muTi^ 

JBifigHKB 7 t^^T'\>y F 1 4 fcBliD^-a-^o ^ 
fc. 'N-y F^Bz&aTmpA^iSSOi:tt{±ll0 (b) 
ic^-r J: 5 fc«E3i^Tlfl$F^i|BT f lOMUjjSJ^x- 
^^Si^aiLTjSJg^figlHlgSS 7 C-^^T'N-y F 1 4 
mn^-a-So Sfc, 'N-y F^HSaimpA^lg 

1^(Dtticimm (c) tc^s-Ti^tSEii-^Tlf^F^ 

7 tc-^xT'N-y F 1 4 IcWtUlE-^^o 
[0 13 0] C<0^olcLX. ^m^(OJ^7^-^<r> 
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[0 13 1] ^kic. mm'ii&m(DW&maf^m^T p^m 

lELTai^JiWT d^^|JE-r•i)^J^cov^Tla2 iRXfm 

iz^-^ mmmm) vpv^EiTo^raiiiT f ^- 

tc^-^-J;3ti::45o 10 

[0 13 2] iiiiaT-ti. 's-y vmmumTmp<Dmit(D 
©ttaiisavis, vzscomt. (b) iSig^T'©^-r> 

^MDK D2(Dttm^aVlH. V2H<D^{L (c) fgS 

B#T'©^>ry^?^DK D2©(a;ttJii)Svm yimmt 

[0 13 3] 1110 tC5^-r<fc die. if£DgS«ffitCfeV^T 
[0 1 3 4] Sfc. KJi3aSa©^vncJ:D. Si' 

&Tmpms:i^tri^rct^izi,mmic^y^m<Dfitiii so 
#ttAWL, si'y^/iP^fDffi^/imTdi Allows 

(«:n*??#<B>T'a-r) » 

[0 13 5] t!ir\ ±1202 7tcS^-rJ;3=5:#1±*?iJ 

x^mtm^mmT d u t d2*«!jfficDm^oB]9:ji 

mT d O'NtiiS-rs c i:*^T't So 
[0 13 6] -TifetJ^. ^-y miafiaTmp*<±#L 

*Tpi*T-^<-r5iii:T% wm<Dm^(Dm^mmT 

[0 13 7] a5Jc-\-y KJiiaigaTmpA^fiTL 

/c^^^ «argt^:ofc«^) tea. 'BjEWtaBSBgiiiT p 

02 7t^-r«J:9K:. S<ftofc^?:^SaTd?:;^ti: 50 
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S:<LXl^<Cti3'^Xt. MlcWEBIWP^^T p2t 

[0 1 3 8] '^momxii. fflwomffiAp^ 

^ili^TpOtU ^c0^(D2O(D-r>'^'?iDK D2© 
tttBjifiVlS. V2S*^-n€n. V1S=9. Sm/s, 
V2S= 6 . 8 m/ st t/c^^tcti. ^a^iSaT'<DS-r 
^^^'jiHT-mP^M (Bl^J^fflTdOfiiKl 4 1. 7 list 

[0 1 3 9] 'N-y FJiaSaTmpA^±ffL (iiS^^ 

0) . -r>^fg©ifiar,AMaTLTS'i'y^?ipacDEn^ 
^^mi dQic-msiEiE-^rzi^m'tiat. «e0iapi^ 
yi^muu D2ottaijiavis. wzs^mti-^^ct 

*^T't. 0!l^»fVlH= 1 2in/s. V2H=8m/sti:S 

tiaijia«-iig-r5ui:{cj;t). iasR#T'<D§i'y^?i 

P^©0]^jamTd^^4 1. 7 /I s t-r?>ili;*^Tt. 

mmr^mx<Dw^mmT d ot^<~m-^'&?> ^ tt'^x- 

[0 1 4 0] ^/c. a^tc^N-y KSfflSa TmpAMfiTL 

mm<Dm^<D^^mmT doic-mm-^-^rzi^^m-^ic 
li. ns-BiUxwi^mm p^^*)&i^^mmm pzict^ 

CtX2-Z>(D'^y'!^mD], D2<Dl±tfl3aVlS. V2S^ 

mt^-^?>!ltifiX^. m^l£V\l=7. 5m/s, V 

2L=5. im/sic^otmrnm^mmt^cticx*). 
i&imx(D^-( y^mmcow^mmT: d^m^i. in 

[0 14 1] tCX\ 02 BfC^-rjC'JlC. ISi&iSJgtC 
(Tf = 0) ^-^i:L. (a) ic^s-r Golems. 

(nmmmmT potLfcmmTi&mii. mm it) ic^-r 
cfc 5 t®E9ii!raB#p^i|iT poi D tSi>«ff0ii!iPi^P.giti 
J pKDmma&Bt. mm (c) ic^-rj;3JciiEEn)!)p 
^p^^iT poi D tfti/^MEensp^p^iiiT p2©s®iifi}^ 

CO 1 4 2] ^-UT, sa-b>-9-9 o*^e.©«i»M^tc 

S^l^T'x-y Ki^HSaTmp^^dibr. ^-y KiSH 

igaTmpA^«]aisaoi:t{cai^0 (a) t^-r«E 

HlAP^ffliliT pOCDfgiftjSJ^T^-if^gl^HiLTiSJB^fe 
^(Hli^S 7fc4^T'\-y K 1 4lcg]]!)n$-ti-5o Sfc 'n 

yvmm'i^mTmpt)'^MU(ottKimm (b) tc^-r 

i 9tc«E9iiP^P^T pio^iiiS}^x-^^g!*tbL 
TiSJg4^(Hl»8 7 K-^AT'Ny K 1 4 t91*n*-&5o 
?6{c. 'N-y KSHSaTnipA^fi}g<Di:t(ctiraH 

( c ) tcs^-r <t 9 tmffjwp^i® T p zo^gjisjgx 
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[0 14 3] CKOi^tCLT. m.W]^m<D^^yyi—S'(D 

[0 14 4] 'Mc. m9]mm<DmmE<D:Ktis (ma 
m^mmmum^mT: p'pmEiLT*)mmmT f^- lo 

[0 14 5] ilCT-t. [SiHTii. 'N-y KJiaSJSTm 

MDK DzcRtmjiavis, vzso^fL (b) muf^ 

(c) i&UmVO^^^y^mDU D2©iil±S^SVlU 

v2L©^fk<D 3 j1 ») <Dmm^mx'(Dmt(Dm'f^mh l 

TI/^i.o 20 
[0 14 6] |B)iaT'(i> if^Sam^lCfel/^Tt. ffliD 
«MVpcDtiSn?-a-§lCfi|iV\ ^'O^J'SDK D2(5D. 
RttliiifiVK V2A<ti)!)0-r5lttt*StTt/-§o Ift-T 
y^jgOtttHjSa VOA^*<] 4 m/ s ^jir/c t C 5 J: D 

-{y-i^mmoy^mti^miih^ri. lag (c) ©idtc-r 

[0 14 7] tfc. |p|0ti:t3(/>Tt'N'y FJgjfligS©a 

^ro, \s^mi. mmimx(Dmm<DmmE.my pm so 

(un*??^<A>T'a-r) o t/c. a^ic^N-yFia 
fflrgfiAMfis tii.-:,rch^\z^mm^^y^ mn^^m 
^■h^mtu ^^yrtm<o^-^nmid\t)mmi^^ 

T'(D9]?:afflTdO<fet)t)M<^S (<in*??^B>T' 

o 

[0 14 8] ^Z.X\ ±l3|g2 90<J:5^#tt^?iJffl 
^-y K 1 4 tcfliin-r^ffiiiiSJBoffijiipmEfil V p ^ 40 

•r^m^^SBT d K T d 2$rS]S«©m^©a];?JimT d 

[0 14 9] -r^tJ-^. <l;D*{*Wta. 'N-y KSHS 
gTmp*U#L/ci®^ (iSSi:^ofc«^) t{±. 01 
JramEfilV p*«]W©^i|iV pOi ») fe(gT?-li-TV^ 
<ctlcj;0. 02 9(DJ:'5tJ5<%-D/cg]^$:^m^'J)C 
aifc^H< LTi/>< i:i:A'T't, Htcgiira-lffffiv pi$ 

-aSiiE?-a-Si:i:*<T-t5. 50 



1tM2 002-254625 

26 

[0 15 0] S/c. mjaSSTmpAHfiTb 

^(D^Si|iSVpOj:')t±#2-a-TVKcii:tcj;f). 0 

cttn-t. Mieg]ia«E<iVp2$T±#$-&§c:i: 
T*Sljl8©m^<0B]^Sffi T d 0{c SiS-SrtI lE^-a-S c 

[0 15 1] M^tf. HHiD^JT'tt. lOSaoaiiPWEEffi 
*VpOi:L, ^■<Di:#02 0(D'l'yi'SDU D2<Dia: 
aijSavlS. V2S*^-n?'n. VlS=9m/s, V2S = 

7 m/ s Lfc^^ttt, mmu&x<r>^-(y'^m^x 

(EP^ilffi) T doas^s 2 its trj.^. 
[0 15 2] <1Z.X\ 'N-y KiiHfifiTmp)b^±#L 

(KSii^o) . '<y'^m.(Diikm-i\m^T\.x^-(y'^ 

©m^oai^jaJIBT dOli:-S[ffiiE*-»i:/'ci/^«^tcf±. 

gitaWEfil V p ^ J; fgT$-ti-fc9]iiP«Efit V p Uc-r 
§i:i:T'20(D'<y^jgDK D2CDRtmjiaVlH. V2H 
^«]«BO§iltmMJSViS. V2Si:{i{?l|Lv^ttaijiJSJc 

mi A^mmu&xa^^-^mmT dofcisir-a^-yr'S) 

[0 15 3] ^fc. astC'X'y FSaSfijbVfiTb (®S 

(ow^^mi doK-miiEti^rzi^m'^iai. mam 

EfflVp;&i'3±^$-lJ:/cEPin«EffiV p2i:-r5;:i: 
■C2 0©'f'y^igDK D20Rta}jiSVlU WZl^WM 

©^ttajjsfivis. v2Sfcs(£^Lv^ttmiiifti:MjE-r 

^«3WSaT'©e]?:^«aT d0lc(il?-S5$-B:^il i:*^ 
[0 15 4] ^-dT, 03 0fc5^-rj;^l::. IKiiffi^Jglc 

(Tf = o) ^-^tu mm U) t^-Tcfc^taiin 

MEfliVpOi;Lfc|gi&S}^i:. 1^0 (b) ic^t^o 

icmtumRmv poi t) tfgt^giin^Effiv pioigsjis 

Bt. 110 (c) lc^st^olcma9.S.mv poi^*)^ 
iSl/^epinmfflV p2(DigijiSi0(O^r-^f^R OM 8 
Uc^^miLX^<o 

[0 15 5] ^-LT. um-ty^9 oti^!E>(ommmmc 
m-^i^x^yvmmu&Tmp^i^tiiLx. -N-yF^a 
umTmpf^mm^&o^ttKimm (a) \c^stma 
«Effiv ponmm'ts.my^-'^'^m^tiiLxm^^^m 

ffi8 7{£:-^;^T'\'y Fl 4 tgiSn^-yr-So S/t. 'N'y F 
^fflSaTmp*^iSg<Di:t»ctill0 (b) (c^-rJ;3 
fcHltn'fflEftV p KOffiSjjSJB-r-^^St^ffiLTig^}^ 
S^lHlSSS 7lc^;^T'\-y F 1 4 tc0]|ni?-a-i)o 5 6. 

le. ^yh'mm'^mTmpi)mi^(Dt^\rcimm (c) 
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[0 15 6] C(DXolCLr^ |gi!l!Sff$0/^^^-^(D 

[0 15 7] tfc. c<D^^icmmms.mw p^^y f 

Ictit^^-fyi'mDU D2(Dtttb3iaVK V2(D^{t: 10 
momffffiV p;g:J:t)»<iiST-t§fci6. ± 

[0 15 8] ioT. 'N-y F«aSS©gfbtjtsfLT^ 

[0 15 9] i^c. ^mBioimmmBmicm^-fy^ 

^„ i:cDi'y^'>>x-y hSilti. ei^gpi 0 1 t^x 
FA>e.3M5)n/cB^M^tcSo\>T9l^g|5l 0 1 ^aijgl 
■r53>FD-^gpi 0 2i:*^e.«B!t?tl5o EP9:gPl 

0 1 {±. m'^LrcmmmmtiSiimmic. ai^sti o 3 
-:rii^*L. ^(D-(y'>m^^:t-zr^fyLrm^m so 

? ('N-yF) 1 0 4lc^y^^mi&-r5o E;^)^4¥g 
(iBSlW ^ii^fcB]^^? 1 0 4 tt. V -y 1 
0 5tii«^tiTfcD. ++U<yv'l 0 5ttt-^f-l 

0 7^sii-r^ct{i:j;?). w^ffii 0 3©«eji7aiRit 

5o ) o 

[0 1 6 0] ai^gpi 0 1 ^SfJSli-r^nyFn-^gpi 

0 2ti. ^^mwmm^m. (cpu) 1 1 k ibh^s 

1 1 2. ti-^^gl 1 3, §fi.1^-F 1 1 4. ^fJ^^ 

-y^m^mi 1 5. 'N-y FigKiHigsgpi 1 F^^r 40 
Ai 17. '<y'>i±ii!,mmmm^mi 1 ^s-yFi 0 

[0 16 1] IBti¥Sl 1 2{i. H®^^t#$nSBl 
^:3vyFI|*fg!t-r-l>R AM. §giJ5:^Jffli-r^yn^- 
^A§A^iae^nTI/^5ROM§T'«mLTt5 0. CP 
U 1 1 HiE^^gl 1 2rtK:f3Mbfc:yai^^^tJ» 
oTa>FD-vgi5l 0 2<OSgl5?:i&Jffll-r-5o ItBf^S 
1 1 3fi. ^-rv-^*^P,^:^). gi^^-T^SI^cDv'-y y 
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[0 16 2] §ffl4<-M 1 4t±. /^x^A^e,(Diii^M 

-FT'^D. cogfi'K-b 1 2 1 X'^m-^nrm'^m 

^^■^^'-y^&^^mi 1 5\tmit^o ^^f^'^-y^ 

y-F-v-r FM^^fflv^T. si^^ssaa^s (c? 
u) 1 1 1 Tii^$nrc7FPxcDx-^'^)iii^m;']-r 

[0 1 6 3] ^-y FigSllelgSgp 1 1 6 0f-^ 

1 2 Hi. C P U 1 1 1 *^P)©ft^tcS-:3i/^T^>'^?g 

1 2 2ti. ^-7yi^)lWmm. \ 2 1 T'SS?^nfc7^- 
•rj;3*9i4omff<tVp. WEMP^ffltiTp. StfBi 

trsit>%. mmm^t. Bi^jussaa^is (cp 
u) 1 1 \ i3^ib^f]tn^^^^y^/^)\^7.\zmm\^x 

^■nt^. Y=7^A\ 2 3«. ^ft«^4^?@l 2 2 

is'i^^ti-^n^mmm^^ms.L. ^>y f i o 4©ms 
(Dwm^m^i^Lxmmmr^mi^t^. 

[0 16 4] F^-r-^Jl 1 7{it-^? 1 0 7^Ki!l-r'5 
fc46(DF-7-l'/^T^»3. CPUl 1 HiF-^'J'-'^l 17 
*/M.Tt-^ 1 0 7%|g|i)SiJfflI^§o 

[0 16 5] RtmaSiSS¥gl 1 8{i. C PU 1 1 1 

6 tb;'3 $ n§ ilMg^T- ^5? tcJ^fjS L fc ^ 5 > 
;l/Xtc*Si;TffiijM^4fig#Si 2 2 T'^fiScf §IB»)<1 

mm<D4y^m^^mB0i.-t^!iti!3'i^mtrj.?>, 

[0 16 6] ?-LT. ^^Vyiymm i'y\Y)\^^m7. 

CPU 1 1 iA^Sa-by-9-1 1 9)b^e>(Dl^a]{t^{ci;o 
T'^•y F^jaSS^&^iUbT. il©;B^aii|gSta^V>T 
m^Lrci:o\c^\^}-yiy\ 3«:^»j^a^-e-5t-:Jf 

1 0 7t^>f-r5ig«i«^©^!S^^tSiE-r5. 

[0 16 7] Sfc. |g|fjffitJBtO/^7^-^ (WEjiTO 
^F^Tf. MEMP^r^iliTp, aiiPttEliV p) *M 
iEtT9i^P5ll^SiE-r5«^tfi. CPUl 1 l*^g 
a-ty-9- 1 1 QA^^oeiaiffl^ti: ioT'v-y FSiflSg 

[0 16 8] *^3. ±.immmm\^^\^^x. -ry^v^'x 
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5*^, k!xV'S^U^t±/^:/;l/S'l'>'^'>*x>y h'x-y 
[0 16 9] 

v^'x -y MBSSBt J;n{f . ^ -y KCHgii^ Slc^L 10 

CO 1 7 0] |gl6i^Jgt±yX;l/*^e.tttii^n/c 
[0 17 1] CcDti^. KI!)i^JKcD«IEffi*VX;l/A^P> 

lcffl^iig^i9S-r§Ci:A^Rr^lc;5:?,c 30 
[0 1 7 2] ^/c. MlE^gti^'y KcDi^475|qJ'\(D 

[0 17 3] c©«^, MiE^st±'N<y K^^a^-a-^ 

y ^jgr^co^F^McDiMSftcn Li/^siSSffiic-gf^-a- 
sciiT'. iOiESStgi^r^Rl^aS-SKMiE-r-Siii: 

[0 1 7 4] ? liiE^gttjfiatD-ry^iSft^a?? 
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[0 17 5] i:co«^. m^^miimmm.m(omEiL^ 
TmrmmiE-r^ctx. iBSJifiom <gT% 

[0 1 7 6] Sfc. ?iiE?®aKilJStJgO«E9li!ra^ra 

[0 1 7 7] m^^mimmm(Dmiammm 

^mmr^ctx. tmmmo^m. fgT^ff^v.!:^ 

JlHSJt Jb^a < ^ o ^ t fc filgS!)?g^)g(DEPj!iniIEffl 
[0BcDli#*SiHJ] 

[01] ^fgH^tc^^-ry^i^'x-y hies^gB<D««a5 
[02] mmm^<Dm^mmm 

[03] |i|lBgigB©'N>y K<O-09^^-rffii!ifift#;^ 
iplcDBriBIIiWH 

m 

[0 5 ] mmmmmmm^(o-m^^^t:fu y^m 

[06] |B||BgJgS<D'\<y K^SiJiaiaPt^^SSP^^©:/ 

D-y^0 

[0 7 ] ISI'N -y KOSilfiz^g^ t T'OUlf'f OtttWlC^t 
Sl$i^0 

[08] m^y v'oymmmTtis^^mmmmicm- 

?>mmm 

[09] ^fgi^jc^s-ry^ii^^jis^iKH^-rsiJiB^ 
0 

[0 1 0] *^B^^jimt/c^^oK-y ng^ffigoitt 
wtc«-r5ifjRa0 

[011] Mf6Sjg©iKWfcfit-r5ittW0 

[012] W^mmtiy^hflXil-V i^^Vyi^m 

[01 3] mi}amBmt^y'!^f±iii^t<omm>--m 
[01 4] nE^mf^mt^y'>attiimmt(Dm%<D 

[015] ^9]fti^S*iRt/9iiiniate^''r^y-J^«:^ 
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[017] coy^y-^iyji-y h^y KtcfcttSlgSliSJB 

imi 8] mm\s.m(o/^)\/7.mt^y^motiiim^m<D 
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